Barium, calcium, sodium, cyanide, phosphate and sulphate and contents of groundwater in Boji-Boji (BB) area and suburbs of Ika land, Delta State, Nigeria were studied. Groundwater is the predominant source of water for inhabitants of these communities without any form of treatment. 55 borehole water sites spread within these five sample sub-areas. The metal ions were analyzed using Solar Unicam flame Atomic Absorption Spectrophotometer. Sulphate, phosphate, and cyanide contents were determined by colorimetric method. Results indicate the presence of sodium, calcium, sulphate, and phosphate. However, barium and cyanide were below detection limit. Secondly, there was a relatively higher proportion of calcium and sulphate than sodium and phosphate in its aquifer. Thirdly, a mean ratio value of 0.018 and 0.158 was observed for the ratios of Na + /Ca 2+ and 3 2 4 4 PO / SO − − respectively. Fourthly, sodium showed good correlation with all the other parameters. Finally, nearly all the studied parameters have concentrations below the maximum contaminant levels of the World Health Organization (WHO), invariably inferring that the water is wholesome with respect to the analytes. However, concern still remains from a health point of view on the sodium concentrations in many sample areas.
tenance of life on earth as exemplified by its diversified uses (drinking, cooking, washing, irrigation, farming etc.) [1] . It is the most abundant chemical substance on earth, covering about two-third of its surface [2] and supporting all forms of plant and animal life [3] . However, the fresh water available is between 0.3% -0.5% of the total water on earth [4] .
Without clean water, people's health and livelihood can be severely affected [5] . As a result of its unique chemical properties, water is able to dissolve, absorb, adsorb, or suspend many different compounds [6] . Thus in nature, water is not pure as it acquires contaminants from its surrounding [7] . One of the important issues of today is groundwater contamination [8] . Global water resources are imperiled not only by over-exploitation but also by ecological degradation [9] from the geology and geochemistry of the environment [10] [11] .
Ground water is the water that exists underground. Although it can be present as underground lakes beneath the Earth's surface, it commonly lies in the tiny spaces between grains of sand or bits of fractured rock [12] . It is part of precipitation that seeps down through the soil until it reaches rock material saturated with water [13] . When rain falls, the water does not stop moving, some sink into the ground [14] . Groundwater can be found almost everywhere, and are replenished, or recharged by rain and snow melt [14] .
The quality of drinking water and its availability for drinking, industrial, and agricultural purposes is a major and crucial factor for the sustainable development of a society. The contamination of water is directly proportional to the degree of environmental degradation [15] . Evaluating groundwater quality is essential for the development of civilization and to establish database for planning and evolving strategies for managing this vital resource [5] [15] . The importance of not just knowing the quality of (ground) water but to protect it from contamination was further stressed on [5] .
According to [16] , between the very wide diversity of contaminants affecting water resources, heavy metals receive particular rave attention considering their strong toxicity even at low concentrations. However, for the purpose of contributing to available data and thus widening the scope of knowledge with regards to the quality of groundwater in the study area, this paper focuses on non-heavy metal (secondary) contaminants and some anions as well with particular reference to sodium, calcium, barium, tetraoxosulphate (VI) ion (sulphate), tetraoxophosphate (V) ion (phosphate), and cyanide.
Study Area
The study area (Agbor/Owa town commonly referred to as Boji-Boji (BB)) found within longitudes 6˚E -6˚30'E and latitudes 6˚N -6˚30'N, was mapped out in to five (5) sub-areas of Agbor Obi, Boji-Boji Agbor, Boji-Boji Owa, Alihame, and Owa Alero. The latter two areas (Alihame and Owa Alero) being classified as suburban towns for the purpose of this exercise on the basis of socio-economic stratification and population density. Both Boji-Boji centers of Journal of Geoscience and Environment Protection Agbor/Owa comprise essentially of higher-level school teachers/lecturers, medical and health workers, a myriad of religious organizations and clergy, some government ministry staff, sundry small scale business workers/traders, bank and security staff, legal practitioners and main-stay politicians. The other areas are more predominantly farmers, various artisans and lower-level school teachers and schools (Figure 1) .
The geology of the area is mainly of the recent tertiary sedimentary sand stone, with the Bini formation as a typical example. This indicates a lee way for easy passage of leachate through to the ground water in the underlying reservoir. The climate of the study area exhibits the characteristics of a sub-equatorial climate with an annual mean air temperature of 27.0˚C [17] . The rainfall pattern is that of double peaks or maxima with mean annual rainfall of 2255 mm. Mean relative humidity is 81%, sunshine is 5.6 hr/day and the soil type is red-yellow ferralsols [18] .
Materials and Methods
A total of 55 borehole water sources were sampled in all from these areas, with an average of about 15 per area for Agbor Obi, Boji-Boji Agbor and Owa areas, and five (5) for Owa Alero and Alihame communities on the basis of fewer wells per unit area. Borehole water sample sites were randomly spaced and samples collected in clean new 300 ml sterile bottles [19] filled to the brim, then preserved by cooling in dark ice bag [20] before taken to the laboratory for analysis immediately after sampling without filtration and acidification [21] . At the laboratory, the samples were carefully transferred in to a clean and larger container of 4 L in capacity previously sterilized, and a composite sample [22] thus formed per sample area. Samples were collected on different days and in the mornings of the month of August 2013 in the peak of the rainy season. The composite sample was then analyzed for metallic ions concentrations using Solar Unicam flame Atomic Absorption Spectrophotometer model 969 series [23] [24] . Anionic components were analyzed by colorimetric method using visible spectrophotometer model 712 [24] .
All instruments carefully and properly calibrated prior to analyses.
Results and Discussion

Sodium
Results of sodium analysis in the sample areas are presented in Table 1 . The minimum value of 0.18 mg/L (14.2%) is observed for Owa-Alero area, while Boji-Boji Agbor area recorded the maximum value of all at 0.35 mg/L, representing 27.6% approximately ( Table 2) . World Health Organization (WHO) and Nigerian water quality standards give a guideline value of 200 mg/L for sodium in drinking water. However, results from Table 1 suggests an average sodium content of 0.25 mg/L. Sodium (Na) is an essential element required for normal body function including nerve impulse transmission, fluid regulation, and muscle contraction and relaxation [25] [26] . However, in excess amounts, sodium increases values have been reported in a previous study in these same areas) [29] there may be need to caution inhabitants of these communities on the in-take of salt, since sodium ions play a crucial role in relation to increasing possibility and cases of hypertension. Meanwhile, the sodium contents of each sample area, as well as the mean value obtained for the study area are well below WHO guideline value.
Calcium
From fore implies that with a calcium concentration level of 1.62 mg/L in the study area, the groundwater under investigation is categorically "soft", being well within the range of "soft" water as classified above. The snag though, is that "soft water" leads to corrosion of pipes and tanks, and subsequently, elevated levels of heavy metals in drinking water supply using metallic materials for pipelines and storage tanks [32] which can result in wrong diagnosis of parameters responsible for corrosion. However, since groundwater is not usually stored for long periods in storage tanks and because plastics (polyvinyl chloride, PVC) pipes and tanks are used instead, the heavy metal contents will be expected to be unaffected and healthily low.
Barium
The detection of Ba 2+ in drinking water is of very crucial significance as it causes hypertension, gastrointestinal disturbance and weakness of muscles in doses above 0.7 mg/L [31] . Fortunately, barium content in the study area is below detection limit in the water samples in all the sample areas.
Sulphate
Sulphates occur in groundwater from natural sources [31] . dicates that the study area is not polluted with regards to phosphate and hence should be free of algal infestation and eutrophication of water reservoirs [35] [36]. The average phosphate content of the study area is 0.09 mg/L indicating the near absence of fertilizer-dependent agricultural activity.
Cyanide
Cyanide is acutely toxic [24] , affecting both the thyroid and nervous systems.
Cyanide occurs naturally in some food (cassava) but rarely found in drinking
water. If at all, usually at extremely low concentrations.
From Table 1 , it is observed that cyanide was below detection limit. Thus inferring that the groundwater may be cyanide-free, or its concentration is too low or insignificant to be detected by the instrument of analysis. Furthermore, the absence of industrial activity in the study area gives reasons to support these results, especially since cyanide is rarely found in drinking water except from industrial contamination particularly of surface water.
Correlation Matrix
Inter-metal relationships provide information on metal sources and pathways. 
Conclusions
Non-heavy metal ions of barium, calcium, and sodium, as well as sulphate, Average calcium content of the study area is higher than sodium's. This poses the economic problem of corrosion of metal pipelines and storage tanks, as well as, hardness of water which will require more soap to form lather. Happily though, the mean value for calcium is too low to be considered a serious economic threat in this sense.
Barium and cyanide were both undetected in all the sampled areas. This is apparently encouraging, considering the adverse health implications of both ions in drinking water source.
The highest concentrations of all the studied chemical parameters were obtained in BB Agbor followed by Agbor Obi, Alihame, BB Owa, and Owa Alero respectively.
Finally, since the concentrations of virtually all the studied parameters are quite below the maximum contaminant levels of the WHO we can conclude that the ground water is wholesome with respect to these chemicals species. However, concern still remains on the health implications of high sodium concentrations in many study-areas being up to and quite above daily threshold limits of
